International migration of people is a momentous and complex phenomenon. Research on its causes and consequences, requires sufficient data. While some datasets are available, the nature of migration complicates their scientific use. Virtually no existing dataset captures international migration trajectories. To alleviate these difficulties, we suggest: (i) the international coordination of data collection methodologies and standardization of immigrant identifiers; (ii) a longitudinal approach to data collection; (iii) the inclusion of adequate information about relevant characteristics of migrants, including retrospective information, in surveys; (iv) minimal anonymization; (v) immigrant boosters in existing surveys; (vi) the use of modern technologies and facilitation of data service centers; and (vii) making data access a priority of data collection.
Introduction
The international migration of people lies at the core of the ongoing process of globalization. People migrate to improve their economic prospects, ensure a more secure living environment, re-unite with their family members, or avoid persecution in their country of origin. These among other reasons motivated the 3% of the world's population who found themselves on an international migration trajectory in 2005.
Since a large proportion of migrants head towards developed countries, the share of international migrants in these countries reached as much as 9.5% in 2005.
1 These people experience not only important economic and social consequences of their move, but also psychological ones. Migration may involve a new job with higher pay, losing old and establishing new social ties, as well as psychological costs of missing the homeland.
Migration, however, does not only affect the fate of those who are directly involved. Various effects emerge at the interface of migrant and native populations.
Immigrants may bring with them new cultures or preferences, compete for certain jobs and create others, or claim publicly financed social security benefits. More broadly, migrants contribute to a more efficient allocation of resources and often become a driving force of knowledge transfer and technological advancement. All these effects have repercussions for the native population, who may react to migrant inflows not only with regards to their current action, but also to long-term investment plans such as those concerning education. Finally, natives may view immigrants positively or negatively and form their attitudes accordingly.
Migration is a dynamic phenomenon involving many twists and turns. Driven by a multitude of possible reasons, migrants may move temporarily or permanently, transnationally and nationally, individually or in groups, return to their countries of origin or migrate to another country, or move between two or more countries in a circular way. The complex underlying processes driving migration and its effects have attracted a significant and growing attention of scientists. Chiswick (1978) and Borjas (1985) pioneered scientific work on immigrant adjustment in host societies. This literature highlights the significance of experience in the host country and stresses the importance of cohort effects, country of origin, religion, education, as well as a number of demographic characteristics such as age and gender. From a different perspective, the study of the migration decision has been inspired and advanced by Harris and Todaro (1970) , Becker (1964) , Mincer (1978), and Borjas (1985) .
Immigrant self-selection discussed by Borjas (1987) and Chiswick (1999) implies the need for specific techniques (Heckman, 1979) to consistently evaluate causal mechanisms behind immigrant adjustment.
The impact of immigration on the host labour market has been modelled by Chiswick, Chiswick and Karras (1992) and Chiswick (1998) . A large body of empirical literature, summarized by Kahanec and Zimmermann (2008) , provides mixed evidence on the sign and determinants of these effects on wages and employment. 2 More recently, the roles of intermarriage (Meng and Gregory, 2005) , citizenship (Bratsberg, Ragan and Nasir, 2002) , social networks (Munshi, 2003) , and attitudes (Bauer, Lofstrom and Zimmermann, 2000; Kahanec and Tosun, 2009) concerning immigrant adjustment have received significant attention. The concept of ethnic identity has been extended by Constant and Zimmermann (2008) , who elaborate on how attachment to the country of origin and the host country affect immigrant adjustment.
Although measuring the effects of migration is a nontrivial job, migration undoubtedly affects the well being of the whole society and as such, has become an important and sensitive policy issue. It is especially the questions of the labor market consequences of migration, immigrant adjustment in host societies, and welfare competition that have received significant policy attention.
Understanding the causes and effects of international migration flows requires a sound and in-depth analysis. The need for such analysis is most conspicuous in the study of causal relationships, as these are difficult to establish empirically and their misrepresentation compromises both scientific and policy analyses. In fact, it may lead to incorrect policy recommendations, which may lead to unpredictable consequences or even effects contrary to those intended. Since such analysis is impossible without high quality data, such data are indispensable for policy analysts as well as scientists.
Which data are available and used?
Despite the general scarcity of migration data, scientists and analysts have been able to use some existing survey or administrative datasets as well as small-scale dedicated survey data to study migration issues. While these datasets have facilitated valuable research, missing variables, excessive anonymization, and flaws in data collection design often compromise scientists' efforts to broaden and deepen our knowledge of migration causes and effects. In this section we focus on some large-scale datasets collected at the European level, as they, in contrast to small-scale surveys, have an intrinsic potential to provide the necessary transnational, longitudinal and systematic data collection framework.
There are four extensive datasets that cover in some dimension European See also the discussion in Bauer and Zimmermann (1998) .
for example when immigrants from very different origins (e.g. Zimbabwe and Japan) are grouped into one category (e.g. non-EU).
Data access issues and needs
Inadequate access to existing datasets is one of the most limiting factors for scientific and policy analysis. Due to restrictive data access policies, a lack of interest on the side of the officials responsible, misinterpreted data protection rules, or just the lack of adequate data access infrastructure, the use of datasets for scientific and policy purposes is, in general, severely limited. Since migration is, by definition, a transnational and dynamic phenomenon (i.e. involving one-way as well as repeat, sequential and circular movement between more countries), its proper analysis requires a combination of information from more countries and across more periods. 4 Therefore, restrictions on data access and a lack of coordination of access rules are particularly detrimental to the analysis of migration issues. Below we list some of the most pressing issues that obstruct availability of data for migration analysis and determine the needs concerning collection of adequate data on migration.
One of the main problems is that identifying and defining migrants in the existing datasets is not a trivial matter. The migration background, foreign origin (foreign born), citizenship, or ethnicity can be used to determine whether or not someone is an immigrant. Unfortunately, only a subset of this information, if any, is available in existing datasets. Only rarely can one identify first, second, and further generations of immigrants, citizens and non-citizens, and distinguish immigrants of different origin and ethnicity.
It is even more seldom possible to obtain information that characterizes migration trajectories. Perhaps with the exception of length of stay in the host country, pre-migration experience, track of all migration moves, or migration trajectories of family members (spouses) are hardly available. While the lack of data describing migration trajectories of those who make more frequent, possibly circular, moves is a general problem, it is particularly problematic in the case of high-skill migrants, as these are the most fluid and mobile segment of the migrant population.
4 Bauer, Pereira, Vogler and Zimmermann (2002) have merged Portuguese data and German data on Portuguese migrants to be able to compare migrants in the sending and a receiving country. See Crul and Vermeulen (2006) for another project in this spirit.
Other relevant and often missing information include language, religion, and attachment to the host society and the country of origin.
A further related problem is that the effects of out-migration are hard to capture, as we typically do not observe people who leave or their characteristics ( These issues concerning availability and access to adequate migration data determine the main needs concerning collection of such data. In particular, collected data should properly identify migrants and people with immigrant background, and contain sufficient samples of migrants. They should cover (transnational) migration trajectories and, in particular, capture pre-migration experience and out-migration, and measure intentions and reasons for migration.
Future developments and challenges
The enlargement of the European Union and the concurrent expansion of the European Economic Area as well as the persistent economic and social hardship and insecurity in large parts of the world will continue to fuel substantial international flows of people. High-quality data are and will remain a key ingredient to understanding the causes and effects of these migration flows. Given the traditional prominence of quantitative techniques in economics and the strengthening emphasis on such techniques in other social sciences, especially sociology, we can project increasing demand for such data among scientists in the future. This demand will be further strengthened by the increasing need for well-founded policy analysis at European and national levels. Another contributing factor may be the business sector, which may seek to exploit the potential benefits from precise information about their current and potential customers.
The provision of high-quality migration data is in general insufficient, albeit somewhat improving over the last decade or two. This improvement has been enabled by the emergence of advanced information and data management technologies that can facilitate a wide access to existing datasets. This development concerns especially some international institutions that have started to provide access to some of their datasets (European Union, World Bank, ILO, UN) and private and non-governmental is to coordinate data collection methodologies across Europe and, even more difficult, between Europe and third countries.
Conclusions and recommendations
This essay summarizes some of the key problems and challenges related to the availability of data for the study of migration issues. Given the long-standing as well as more recent developments in migration research, it is apparent that access to data of good quality harmonized across time and countries is one of the key bottlenecks hindering advances in our understanding of the causes and effects of migration. To alleviate this problem, there are a number of policy tools that may help.
First, coordination of data collection methodologies and standardization of immigrant identifiers across the EU would facilitate international comparability. It is necessary to harmonize data collection methods so that migration trajectories in Europe-wide datasets can be observed. In particular, unique individual identifiers need to be tractable across European countries. An open method of coordination, transparent indicators, benchmarking, and an efficient exchange of best practices seem to be the way to go in this regard. This also has to do with merging datasets transnationally and across time, including proper harmonization and linking of data, records, and topics. In particular, given the advancement in data management and storage technologies, this objective concerns not only prospective but also retrospective harmonization and merging of datasets as well, involving digitalization of old datasets whenever necessary.
Second, whenever possible, a longitudinal approach should be adopted to facilitate separation of spurious effects driven by unobserved cross-sectional variation from true causal relationships as well as to capture the dynamic nature of migration.
In this regard, one should also consider extending selected existing cross-sectional datasets by surveying the covered individuals in one or more additional waves.
Third, adequate information about relevant characteristics of migrantsexperience in the host society (years since migration), country of origin, citizenship, ethnicity, language, religion, attachment to the host society and the country of origin, and migration intentions and reasons -is requisite. For example, of key importance is to distinguish temporary and permanent migrants as well as economic migrants from those that come as refugees or asylum seekers, or as tied movers. Retrospective questions in survey questionnaires are necessary to track migrants' pre-migration experience (i.e experience prior to the last observed move).
Fourth, anonymization should be limited to the smallest possible degree. As an option, alternative anonymization procedures could be applied to the same dataset, allowing two or more versions being accessible to the researcher, each facilitating research on different research questions.
Fifth, immigrant boosters in existing surveys, with a well defined control group, would facilitate sufficient immigrant sample sizes. Sixth, online data service centers, data registers and metadatabases can provide an invaluable service to the research community. In fact, the Internet itself is becoming a rich source of data, and a tool to collect new data, which still needs to be properly exploited.
Sixth, the use of modern data information technologies should be promoted to facilitate collection, management and storage of as well as and, importantly, access to good quality data. Within this objective, creation of data service centers facilitating prudent access to such data is desirable.
Finally, facilitation of data access to researchers should be embraced as one of the objectives of data collection. Adequate efforts by all the involved actors are necessary not only to facilitate knowledge about migration as such, but also, to the extent that suitable policies are adopted, to improve the welfare of substantial numbers of people directly or indirectly affected by migration. 
